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60 CP-669685, A BROAD SPECTRUM MMP INHIBITOR WITH
AGGRECANASE ACTIVITY, INHIBITS BOTH PAIN AND
JOINT DESTRUCTION IN THE MENISCAL TEAR MODEL OF
OSTEOARTHRITIS
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Purpose: Osteoarthritis (OA) is a chronic debilitating joint disease with
resulting pain and cartilage degradation in the affected joint. In this study
we investigated the rat meniscal tear (MT) model, which develops pathol-
ogy similar to human OA, to assess if a dual matrix metalloproteinase
(MMP) and aggrecanase inhibitor, CP-669685, can inhibit both disease
progression and pain in the model.
Methods: Male Lewis rats of 19−20 weeks of age were randomized
by weight into 2 groups of 15. One day before meniscal tear surgery
rats were dosed with either vehicle or CP-669685 at 30mg/kg bid with
dosing then continuing throughout the study. For surgery animals were
anesthetized and the medial collateral ligament of the right knee cut to
allow entry into the joint cavity. The medial meniscus was then transected
to initiate OA like joint destruction and the joint closed. The left non
surgical knee acts as the control for pain measurements. Fourteen days
post MT surgery pain was measured in 6 rats from each group using
incapacitance testing. This measures the difference in hind paw weight
bearing between the surgical and non surgical knees and for this study
each measurement was the average of 3 separate measurements each
measured over 1 second. Twenty one days post surgery the rats were
euthanized and the right surgical knees collected for histopathologic
evaluation. For each joint 3 sections stained with toluidine blue were
scored using a system developed by Alison Bendele of Bolder BioPATH
and reported as a total joint score.
Results: Fourteen days post meniscal tear surgery the rats treated with
CP-669685 showed signiﬁcantly less pain than those treated with vehicle
as measured by the difference in hind paw weight bearing (p< 0.0001;
see table 1).




Twenty one days post MT surgery rats treated with CP-669685 showed
a signiﬁcant decrease in the total joint score for OA pathology compared
to vehicle treated rats (p< 0.01; see table 2).




Conclusions: These studies demonstrate that the rat MT model of OA
can be used to measure both pain and disease progression. The dual
MMP and aggrecanase inhibitor CP-669685 was able to inhibit both
joint pain and disease progression in the model. The slowing of disease
progression was somewhat expected as CP-669685 inhibits both MMPs
and aggrecanases which are known to be involved in cartilage destruction
in OA. The ﬁnding that pain was also reduced suggests that preserving
joint structure may also be crucial for reducing OA pain. However, it is also
possible that CP-669685 may have a direct effect on pain unrelated to
the protection of joint destruction seen; however, at present no evidence
is available to support a direct role of either MMPs or aggrecanase in
pain.
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Purpose: The pathophysiology of onset and early non-symptomatic
osteoarthritis (OA) is largely unknown. This early period is important for
investigation of therapeutic strategies. For this reason animal models are
used to improve knowledge in these early changes and evaluate therapies
early in the course of the disease. Many animal models are used to study
OA.
In the present study we investigated the effect of forced loading on the
development of OA in the canine Groove model.
Methods: In ten female beagle dogs OA was induced in one knee
according to the Groove model, the contra-lateral knee served as a
control. The animals were divided in 2 groups one with and one without
forced loading of the affected joint. Forced loading was achieved by ﬁxing
the contra-lateral limb to the trunk 3 times a week during 4 hours. After
20 weeks joint tissues of all dogs were analyzed for biochemical and
histological features of OA.
Results: Subjective evaluation of the loading regiment revealed less
movement with more loading in the forced loading group compared
to the group without forced loading. In both groups the induction of
OA resulted in comparable macroscopical and microscopical cartilage
degeneration in the experimental joint compared to the control joint, al-
though statistically signiﬁcant more outspoken in the forced loading group.
Biochemical analysis of the cartilage tissue showed: (with and without
forced loading) increased proteoglycan (PG) synthesis rate (+110% and
+74%, respectively), increased percentage newly formed GAG release
(+51% and +53%, respectively), increased percentage total PG release
(+108% and +84%, respectively), and decreased PG content (−25% and
−20%, respectively) of the experimental knee compared to the control
knee, indicative for early OA changes. Although difference were small for
some parameters they were statistically signiﬁcant more outspoken for
the forced loading group. Synovial inﬂammation was mild in all joints and
comparable for both groups. Most important, no differences were found
between the control joints of both groups, the one with ﬁxation to the
trunk and the one without.
Conclusions: The present study demonstrates that in the Groove model
intensiﬁed loading is not a prerequisite to the development of OA, al-
though it adds to the severity of cartilage degeneration.
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Purpose: Avocado/soybean unsaponiﬁables (ASU), a nutraceutical used
for the treatment of osteoarthritis (OA) symptoms, is composed of un-
saponiﬁable fractions of avocado and soybean oils in proportions of one-
third to two-thirds, respectively. Preclinical studies on ASU have shown
some potential for anti-osteoarthritis effects. The aim of this study was to
investigate the in vivo effect of ASU treatment on the development of OA
in the anterior cruciate ligament (ACL) dog model.
Methods: OA was induced by the section of the ACL of the right knee in
16 crossbred dogs. Dogs were divided into 2 groups (n = 8 dogs/group)
which received either placebo or ASU (10mg/kg/day) orally starting
from the day of surgery and for the duration of the study. Dogs were
sacriﬁced 8 weeks post-surgery. The knee was analyzed macroscopically
for the size of osteophytes, and the size (surface) and depth of cartilage
lesions. Cartilage removed from the weight-bearing zone of the femoral
condyles and tibial plateaus and the synovial membrane were processed
for histological analysis as well as immunohistochemistry.
Results: The size of macroscopic lesions on the tibial plateaus was sig-
niﬁcantly (p = 0.04) decreased in the ASU-treated dogs compared to the
OA placebo group. Histologically the severity of cartilage lesions on both
tibial plateaus and femoral condyles was signiﬁcantly decreased in ASU-
treated dogs compared to the OA placebo group (p< 0.0001). The scores
of all parameters including structural changes, cellularity, Safranin-O
staining and pannus invasion on the femoral condyles were signiﬁcantly
(p< 0.03) decreased in the ASU-treated group, whereas on the tibial
plateaus the Safranin-O staining and the pannus did not reach statistical
signiﬁcance. Immunohistochemical analysis of cartilage showed that ASU
signiﬁcantly reduced the level of iNOS (p< 0.05). Treatment with ASU also
reduced the total histological score and signiﬁcantly decreased (p< 0.04)
the cellular inﬁltration in the synovium.
Conclusions: This study demonstrates a protective effect of ASU on
the development of early OA cartilage lesions. This effect appears to
be mediated through the inhibition of iNOS, a key mediator of cartilage
catabolism and inﬂammation.
